Prolonged exposure to elevated temperature induces floral transition via up-regulation of cytosolic ascorbate peroxidase 1 and subsequent reduction of the ascorbate redox ratio in Oncidium hybrid orchid.
The bolting time of the Oncidium hybrid orchid is not season dependent and so it is a useful year-round model system to study thermal-induced flowering mechanisms in planta. Previously, we reported that a low ascorbate (AsA) content is essential for floral transition in Oncidium; however, the environmental factors governing initiation of the flowering process remained to be elucidated. The current study revealed that a prolonged elevated temperature treatment (30°C over a 14 d period) induces floral transition. This floral induction in response to thermal stress was associated with a significantly increased reactive oxygen species (ROS) level and a lowered AsA redox ratio, as well as prominently up-regulated expression of cytosolic ascorbate peroxidase (cytAPX1). Transcriptome analysis confirmed that increased temperature affected the differential expression of genes involved in antioxidant metabolism. Likewise, transgenic Arabidopsis ectopically overexpressing Oncidium cytAPX1 displayed an early-flowering phenotype and low AsA redox ratio under thermal stress, while cytAPX1 mutants, apx1-1 and apx1-2, exhibited a delayed-flowering phenotype and a high AsA redox ratio. Our present data illustrate that the floral transition response to thermal stress is mediated by the AsA redox ratio, and that CytAPX plays a pivotal role in modulating the AsA redox ratio in Oncidium hybrid orchid. Taken together, the results from this investigation of the thermal-induced flowering mechanism indicated that the AsA redox ratio is a master switch to mediate phase transition from the vegetative to reproductive stage.